Abstract The nesting, roosting, and feeding trees of Black Woodpeckers (Dryocopus martius) were investigated in natural mature beech forests for clarifying the current geographical distribution of Black Woodpeckers at Aomori, Akita, and Iwate Prefectures in the northern Tohoku District, Japan. Home range sizes of the Black Woodpecker investigated were determined based on the distribution of field signs (new and old nesting, roosting, and feeding trees) in beech forests on Mt. Moriyoshi, and Mt. Oppu of the Shirakami area, especially during the breeding seasons. The area of natural beech forests in the study areas of the above mentioned three prefectures occupied about 370,600 ha. A home range size (HRS) was about 1,000 ha. Distribution range (DR) was about 64,000 ha in size, and the available range (AR) for the woodpecker was about 23,000 ha. By dividing the areas of DR and AR by HRS, the population size of Black Woodpecker was estimated to be 174 birds in the northern Tohoku District.
Introduction
The genus Dryocopus consists of only two species in Japan; the Black Woodpecker (Dryocopus martius) and White-bellied Black Woodpecker (Dryocopus javensis richards). The former is restricted to Hokkaido and the northern Tohoku District, while the latter restricted to Tsushima Island may already be extinct based on the fact that no bird has been recorded since 1920. The Black Woodpecker prefers natural mature beech forests (Fagus crenata) throughout its ranges of the northern Tohoku District, such as Mt. Moriyoshi, Akita Prefecture (Ogasawara 1988) , and the Shirakami area, Aomori Prefecture (Ogasawara 1990 ). Furthermore, Ohno & Chiba (1979) observed an adult with a fledgling in the beech forest near the Towada Lake. However, little has been known about their status in detail. As the field signs were found mainly in the beech forests of Aomori, Akita, and Iwate
Prefectures, three areas, the Shirakami area, the Ohu mountain area, and Mt. Kitakami, were investigated intensively (Fig. 1) The size of the study area of Mt. Moriyoshi was about 2,000 ha including the Blocks 31 and 34 (31 and 34 Rinppan) in beech forest (Fig. 2 ).
All these areas are predominated by beech forests including the nesting, roosting, and feeding trees of Black Woodpeckers.
Study Method
However, the Black Woodpecker has frequently used the nest holes for roosting, especially during the non-breeding season (Ogasawara 1990) .
It is a little difficult to distinguish the feeding marks of Black Woodpeckers from those of other species of woodpeckers, except for large feeding holes deeply bored on the underpart of big standing trees in mid-winter. These feeding marks are made for feeding on borer ants (Ogasawara & Izumi 1978 We also measured the home range size of a pair of Black Woodpecker in the beech forest of Mt. Oppu in the Shirakami area, 1990 and 1992, with support of the Nature Conservation Society of Japan (NACS-J). Investigators with transceiver were placed at the several favorable observation points in the beech forest for tracing the movement of the pair. Locations of nest trees, roost trees, and new feeding trees, and several trees with small new holes for nesting were recorded in a topographical map with 250 m mesh. These field signs should be marked by this species.
We have surveyed intensively many fields signs of Black Woodpeckers in the beech forests of the northern Tohoku District (Aomori, Akita and Iwate Prefectures) with support of many investigators from 1989 to 1990. Furthermore, we made efforts to take pictures of field signs and feeding Black Woodpeckers, and fortunately used some pictures (Table  1) .
The main distribution areas such as the Shirakami and Towada-Hakkoda areas , Mt. Hachimantai and Mt. Moriyoshi, Mt. Mahirudake, Mt. Busugamori, and Mt . Kurikoma are grouped into two areas; (1) Shirakami area and (2) Ohu mountains . The beech forests remained only small areas in Mt. Kitakami and the Goyosan area, because of cutting off .
Among the three records, the reliable evidences of breeding were obtained from Mt . Moriyoshi in three successive years from 1978 to 1980 (Ogasawara 1988) , near the Akaishi River at the Shirakami area, in 1989 and 1990, and at Mt . Oppu from 1990 to 1992 (Table 1 ). All the breedings were observed from early May to early July in each year.
In addition to the breeding records at the Shirakami area , there were some sight records and photographs taken by Mr. Koichi Kamada at Mt . Komagadake, Fujisato village, and by Mr. Tomio Nagasaki at Mt. Tashirodake, Tashiro town , Akita Prefecture (Table 1) . These photographs are also important evidences indicating the inhabitation of this species in these areas. One photographer, Mr. Reiichi Sekiya (Akita Sakigake News Paper Co. LTD), also observed a female feeding on a fallen tree in beech forest near Mt . Tashirodake, on the 15th and 16th May 1989 (Photo 2), and a male flying around the same feeding site, on the 7th May 1989 (Photo 3 ).
of Black Woodpecker in Northern Tohoku District, Japan Table 2 . The areas of the natural beech forest (ha), the distribution range, and the available range in each mountainous area.
The beech forest occupies only an area of about 370,600 ha in the above mentioned three prefectures of the northern Tohoku District (Table 2) ; 57,200 ha in the Shirakami area, 55,400 ha in Towada-Hakkoda, 66,000 ha in Hachimantai and Moriyoshi, 28,000 ha in Mt. Mahirudake, 21,000 ha in Mt. Busugamori, 40,700 ha in Mt. Kurikoma, 39,000 ha in Mt. Hinoto and Chokai. However, no record of the Black Woodpecker has been obtained from Shimokita and Tsugaru Peninsulas and Mt. Hinoto-Chokai (Table 2) .
2) HRS in two breeding habitats.
The home range size of the Black Woodpeckers was measured at two breeding habitats; Mt. Moriyoshi, and Mt. Oppu in the Shirakami area.
(1) Home range size in Mt. Moriyoshi. The locations of nest and roost trees are plotted on the topographical map (Fig. 2 ).
There were many feeding trees in the beech forests of the Blocks 31 and 34 and their surrounding areas.
The distribution area of both new and old nests and roost trees (Fig. 2) was about 1,000 ha and thought to coincide a home range of this pair in 1978 to 1980. In fact, we could frequently observed woodpeckers feeding in these Blocks and their surrounding areas.
An area of two Blocks (31 and 34) extended about 1,000 ha. However, unfortunately the government forestry office cut out some parts of the beech forest in Blocks 34, 35, and 36 (Fig. 2 ).
An area of about 360 ha of Black Woodpecker's habitat has remained as a special government refuge within Blocks 31 and 34 (Fig. 2) . This remaining area for a pair of this species is too small to inhabit and breed.
(2) HR S in Mt. Oppu.
An example of the movements of a female which nested at Mt. Oppu in 1991 was shown in Fig. 3 . However, all the breeding activities could not be traced, because of hard angulated topography.
So, it was thought that this activity area of a pair was only a part of the home range . The distribution range of the field signs seemed to show an outline of the home range of this breeding pair. The home range size was estimated to be about 912.5 ha by the mesh method (Fig. 4) . Judging from the results obtained at Mt. Moriyoshi and Mt . Oppu, HRS of this species should be about 1,000 ha in the beech forest.
Discussion
Environment Agency (1976) and Arisawa (1990) reported that HRS of the Black Woodpecker was 300~500 ha in the mixed forest in Hokkaido, while Cramp et al. (1985) reported that the home range of the Black Woodpecker was 870 ha for broad-leaved forest, 650 ha for mixed forest, and 460 ha for coniferous woodland in Europe , and Blume (1973) also reported a similar size in Germany.
HRS of Black Woodpecker in the northern Tohoku District is similar to HRS in broad-leaved forests in Europe reported by Cramp et al. (1985) .
In the present beech forest zone drown by Naito, based on the vegetation map (Environment Agency, 1981) shown in Fig. 5 , the following three categories are established; the first was the present beech forest area (370,600 ha), the second was the distribution range (DR) (64,000 ha) in which the occurrence of this species was confirmed by the presence of field signs, and third was the available range (AR) (23,000 ha) in which this species was possibly inhabitable by the evidences of the field signs mentioned above ( Table 2 ).
The home range of a pair of Black Woodpecker which nested in beech forest at Mt.
Moriyoshi, from 1978 to 1980, was not investigated. However, we could recognized a home range of this pair based on the distribution of the field signs as shown in Fig. 2 .
As the result, a home range size of this pair was about 1,000 ha in this beech forest.
Furthermore, a home range size of a pair which nested in Mt. Oppu, the Shirakami area, was estimated to be about 912.5 ha. So, we speculated that a home range size of a pair of Black Woodpecker is about 1,000 ha in the beech forest of the northern Tohoku District.
Both areas of DR and AR were about 87,000 ha in total as shown in Table 2 . The maximum population size in DR or AR was estimated by dividing DR and AR by HRS (about 1,000 ha), that is, about 174 birds. These estimated population size may correspond to the carrying capacity of this species in the beech forest zone of the northern Tohoku District.
The same estimation method was also applied to the Okinawa Woodpecker (Sapheopipo noguchii) by Kuroda (1971) and Ogasawara & Ikehara (1977) .
Almost all of the breeding pairs concentrated in the Shirakami area and Mt.
Moriyoshi. However, all of the population are geographically segregated from each other.
These situations may be dangerous to conserve this endangered species.
In conclusion, it is important for conservation of the species to enlarge the beech forests or at least to maintain the present beech forest.
